Glomerular uracil nucleotide synthesis: effects of diabetes and protein intake.
The biosynthesis of uridine 5'-triphosphate (UTP), uridine 5'-diphosphohexoses, and 5'-diphosphohexosamines (UDP-sugars) was studied in isolated rat glomeruli 48 h after streptozotocin-induced diabetes. Compared with control, diabetic glomeruli demonstrated an increase in the following: exogenous orotate utilization, orotate incorporation into UTP and UDP-sugars, UTP accretion rate, and UDP-sugar pool size. Since these phenomena were not associated with enhanced biosynthesis of orotate de novo, the increased glomerular UDP-sugar bioavailability in diabetes is due to enhanced utilization of exogenous orotate. Plasma concentrations of orotate and uridine were measured in control, sham operated, and unilaterally nephrectomized rats receiving 5, 20, or 60% protein diets. The concentration of pyrimidine precursors correlated directly with protein intake, with doubling at the 60% dietary protein level. In conclusion, glomerular uracil ribonucleotide biosynthesis may be modulated by the quantity of dietary protein. Because UDP-sugars are necessary for basement membrane material formation, an increase in their bioavailability may be part of the metabolic change responsible for diabetic glomerulosclerosis. Diets with high protein content could augment this metabolic alteration.